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Figure Legend

Fig. 1. In the left panel 'A' is a schematic sagittal section drawing
of a complete deafferentation of the hypothalamus. The dotted line
indicates the cut, while drawing 'B' is a schematic illustration of the
knife used for this procedure.

'C' is an enlarged drawing of the area inside the cut. Abbreviations -
0C: optic chiasma, NAH: anterior hypothalamic nucleus, SC: supra-
chiasmatic nucleus, ?V: paraventricular nucleus, VM: ventromedial nucleus,

- ARC: arcuate nucleus, MM: medial mammillary nucleus.
,» 'D' is a cofonai section indicating the cut, while 'E' is a

histological section with the arrows pointing to the separated hypothalamic

area.

Fig. 2. Change in rectal temperature after i.p. administration of 250, or
375 mg/kg of 2-DG to intact, bilaterally vagotomized, sympathectomized, or
adrenalectomized rats. - Each point represents the mean * S.E. of 25 to 34

animals.

Fig. 3. Plasma 2-DG and glucose levels following i.p. injection of 375 mg/
kg of 2-DG to intact, vagotomized, sympathectomized or adrenalectomized rats.
Each point represents the mean * S.E. of 12 intact rats, while for the

other animals n=7.

Fig. 4. Mean change in rectal temperature * S.E. of intact rats following
the i.p. injection of saline (n=5), atropine (1 mg/kg) plus saline (n=5),
375 mg/kg of 2-DG (n=6), and atropine (1 mg/kg) given 30 minutes prior to

375 mg/kg of 2-DG (n=10).
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Fig. 5. Mean change * S.E. in rectal temperature following i.p.

administration of 375 mg/kg of 2-DG (n=6) and saline (n=6) to rats 21

days after lesions were placed in the ventral premammillary nucleus.

Fig. 6. Macro-, and microphotographs of bilateral lesions in the
ventral premammillary nucleus. Nissl staining was used to discern the
tracks of electrodes and the lesions. Magnifications: A: x 11, B: x 13,

C: x 9, D: x 15, E: x 14 and F: x 35.

Fig. 7. Mean change * S.E. in rectal temperature after i.p. injection of
2-DG: 250 mg/kg (n=7), 375 mg/kg (n=6), or saline (n=6) to rats 28 days

after hypothalamic deafferentation.

Fig. 8. Change in rectal temperatures after the microinjection of 2-DG
(20 ug/2 y?) into the ventral premammillary nucleus of intact (n=9) and

hypothalamic deafferentated (n=5) rats. Each point represents mean * S.E.

Fig. 9. Effects of microinjection of 2-DG (20 ug/2 uR) into the ventral
premammillary nucleus on body temperature after chemical vagotomy with

5 g atropine, i.v. (n=5) as compared to intact rats (n=9). Each point

represents mean * S.E.

Fig. 10. Rectal temperature levels in intact (n=11), ventral premammillary-
lesioned (n=14), and hypothalamic deafferentated (n=13) rats maintained at

an environmental temperature of 21 # 0.5°C for 72 hours. Each point is

the mean *+ S.E.
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Fig. 11. Effect of hot environment (35.5 # 0.2°c) on the rectal
temperature of intact (n=11), ventral premammillary-lesioned (n=14),
and hypothalamic deafferentated (n=13) rats. Each point represents

mean * S.E.

Fig. 12. Effect of cold environment (5 % 0.5°C) on the rectal
temperature of intact (n=11), ventral premammillary-lesioned (n=14),

~ and hypothalamic deafferentated (n=13) rats. Each point is mean % S.E.

Fig. 13. Effect of cold environment (10 * 0.5°C) on the rectal temperature
of intact (n=11), ventral premammillary-lesioned (n=14), and hypothalamic

deafferentated (n=13) rats. Each point is mean % S.E.
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"In conducting the research described in this report, the investigators
adhered to the 'Guide for Laboratory Animal Facilities and Care', as
promulgated by the Committee on the Guide for Laboratory Animal
Facilities and Care of the Institute of Laboratory Animal Resources,

National Academy of Sciences - National Research Council."

"The opinions or assertions contained herein are the private views of

the author(s) and are not to be construed as official or as reflecting

the views of the Department of the Army or the Department of Defense.”

b,




§
1
f

¢

/

b i L Y T €y m ¥ ! L

b




e R R - S I B SR S Ree e e (B

y/dugle

SYNOH

ANOIZIIYNIYQY e
™ AROLJIRIVENAS O=O
ANOL03YA o==e

LIVINI e==o

et T PR S —— | C

i/3upgy

amjesadwa) (e1aay w aduey)




/t:/ C5 .

SUNOH
4 £ 4 i 0
| 1 T T ™)
0k Dmazs. © 00t 0
mv ﬂlﬂ’HN
\
otk WP { ooz oL
Loy
]
N7
(074 oHn =100¢€ 0z
-] O=o
1350001 oo
ep " Joor o
ARD1331VN3¥QY
14 € [4 l 0
T T T T
0P Bausatia (o o]} 0
Gl.ﬂl Mv
]
dz {
Ol Im -s 002 ol
’“A\ f x ]
(o748 ) \Hb% =200€ (v
o1>8 J =£CO% (0]
1wopy/dw
50-7

ARDL03YA

L4 € z t 0
] i | 1}  § JJ-‘\
DO eBerTragy < =001
N, /]
‘8.z

AROLIIRLVARAS
14 € [4 l 0
T T T T T )
el - < “8_.
e, 1
.NMI
.Aa 00z
\
I 3 ;

oo
i
1agoi/is

35032
LYK -



sinoy ui swij

S L4 € kA

ay/3ugye 90-7 + 3U100))R me—g
fy/ugLe 30-1 O=m=0

aulfes + auidosje O===e

auoje AUIeS @ ==

ainjesadwal |e}33y w adueyy




3/3ug[g 90-] omme
UI[eS @rms@

ainesadwa) [ejsay ur asueys




———

e Y -
- _FY
(SRR
i £ L o N
R S
S x

Fe
- - L
RSN

PR s

B, R e
o i ’.‘{?',-';
PR = A g
SRR
22 0 f“ u

—

AR

PRRORP ARSI, SRS S SPCIDRO MRS SHE S I" DRSPS PV I L PO e

ey



Dm0 250mg/kg

B=a® 3]5mp/Xg

O=mng $aling

it ot o

HOURS




L TR T . Saaiio i

Change in Rectal Temperatue

s=—m jptact rats
o= (eafferentated rats




sjel pajaaful
audone &
sjel J3ejll} @ ==so

o~
I

—
|

ainjesadwa) |ejaay w asueyy

%o




SUNOH NI 3MIL

0080 00Z0O COOZ OOVl 0080 ©00CO 000Z ©OOFL 0080 00ZO ©OOC OO¥l 0080
|| | | | R J | | ——  §  § 1 | 1
SIE) PAIEIUBIAIALJEAP wemmm

§j21 PAUDISI|-ANd D
NURIATE
=

Jjo qq3y) e—_

LE

w win /=3

AR AN A LD

- ) A% ST A — |

aimesadwa) (ejaay u adueys




Change in Rectal Temperature

( y 2V AT

C

35.520.2 °C

25.020.2 °C

4] p=

39’

384
37k ,
intact rats eww-e
PMV-lesioned rats D==—=0
deafferentated rats me——em
36p= 3
‘_J_#F 1 1 [ | kY E

TIME IN HOURS




A &,/Q\

sunoH NI ==_

—_—

w=—n SJEJ P3JE}U3I3}jeap
C=ma S}2J PAUOIS3|-ANJ
o=+ $1p] 30Ul

LE

amjesadwaj (eyaay ui adueyy




-

/ 6—./\3)

Change in Rectal Temperature

36

L 7

3 4
TIME IN HOURS

Qomald m—_»mﬂn qmnw ;
pemm PMY-lesioned rats o

s (oafferentated rats




UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS P~ ~E (When Data Entered)

\

T

S

REPORT DOCUM NTATION PAGE

\ .EAD INSTRUCTIONS
BN RE COMPLETING FORM

1. REPORT N

M 4&/71l [

3. RECIPIUNT'S CATALOG NUMBER

. MTLE (-w\um
2 -Deoxy- D-Glucose

SHINEITERSSS——————_

( 1A TEM- N:l‘fjrr'__j

Thermoreaulatory Pathways in the Ra

naucea Hypotherm{a:/

t

S. TYPE OF REPORT & PERIOD COVERED

ORI = )’ 6. PERFORMING ORG. REPORT NUMBER

~

1(,Xj'mon(-)
rTakemasa/Shn'aishi am Milton/Mager

e ————

/ 8. CONTRACT OR GRANT NUMBER(a)

PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK

AREA & WORK UNIT NUMBERS _

. CONTROLLING OFFICE NAME AND ADDRESS

U. S. Army Medical Research & Development

U. S. Army Research Institute of Environmenta K
Medicine, Natick, MA 01760 /) 3A762758A82_7_/ 1438%106

Command, Washington, DC 20314

. MONITORING AGENCY NAME & ADDRESS(If different from Controlling Office)

Same

15a. DECL ASSIFICATIOR
SCHEDULE

g |

16.

DISTRIBUTION STATEMENT (of this Report)

Distribution of this document is unlimited.

17.

DISTRIBUTION STATEMENT (of the abatract entered in Block 20, if different from Report)

NA

18.

SUPPLEMENTARY NOTES
NA

. KEY WORDS (Continue on reverse side if necessary and identify by block number)

hypothermia, 2-deoxy-D-glucose, ventral premammillary nucleus, thermo-
regulation

20.

ABSTRACT (Continue on reverse side If necessary and Identity by block number)

2-deoxy-D~-glucose (2-DG) elicits significant and prolonged hypothermia

in a variety of animals when administered either peripherally or centrally.
From our current studies it would appear that in high concentrations

(250 mg/kg, i.p. or more) 2-DG can act directly on peripheral tissues in

the rat by competitively interfering with glucose metabolism and consequently
with normal heat producing mechanisms. When a low concentration of 2-DG

(20 ug) is injected centrally, the ensuing glucopenia results in vagal

FORM

EOITION OF 1 NOV 55 IS OBSOLETE

oD, JAN 73 1473

WCI..&SSTFIFD¢qQ/ ?5

SECURITY CLASSIFICATION OF THIS PAGE (When Date

L. M




e i T =y T o
VAV D b o dhian

I' SECURITY CLASSIFICATION OF 'f  PAGE(When Dete Entered) Vel
[ ‘\ —
I

| $

|

stimulation and subsdquent diminuition of peripheral heat production. This

is based on studies with atropine which demonstrated a total inhibition of
the usual depression in body temperature following the administration of 2-DG
into the ventral premammillary nucleus (PMV), a site normally extremely
sensitive to this analogue of glucose. Additionally, from studies with PMV-
lesioned rats, it was concluded that an intact nucleus is necessary for normal
thermoregulation during exposure to either hot or cold environments.

UNCLASSIFTED

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




